Inhibitory effect of 14-3-3 proteins on serum-induced proliferation of cardiac fibroblasts.
Proliferation in cardiac fibroblasts (CFs) can be induced by a wide variety of growth factors that recruit multiple signal transduction pathways, including mitogen-activated protein kinase, phosphatidylinositol 3-kinase and protein kinase C. As a family of dimeric phophoserine-binding proteins, 14-3-3s are associated with a multitude of proteins that regulate signal transduction, apoptosis and checkpoint control pathways. However, it remains unknown whether the 14-3-3 proteins play an active role in cardiac proliferation and alter their expression patterns in response to growth factors in CFs. R18 peptide, an isoform-independent 14-3-3 inhibitor, was used to disrupt 14-3-3 function by adenovirus-mediated transfer of R18-EYFP (AdR18). Our results demonstrate that the 14-3-3 isoforms gamma, zeta and epsilon were highly expressed in CFs and the expression of 14-3-3 epsilon was elevated following serum stimulation. Inhibition of 14-3-3 proteins by AdR18 potentiated mitogen-induced DNA synthesis in CFs. This potentiation was presumably due to the increased inactivated glycogen synthase kinase-3 beta by Ser9 phosphorylation and nuclear factor of activated T-cell nuclear accumulation. However, AdR18 had no effect on extracellular signal-regulated kinase phosphorylation and reduced p70 S6 kinase (p70S6K) phosphorylation upon mitogenic stimulation. Furthermore, though R18 can block 14-3-3 binding abilities, it did not affect the serum-induced upregulation of 14-3-3 epsilon protein. Collectively, these findings reveal that the expression of 14-3-3 epsilon can be upregulated by serum in CFs and 14-3-3s may exert an inhibitory effect on serum-induced proliferation.